Drosophila, generates two splicing isoforms that are mostly identical except the cytoplasmic tail. Neuronal-specific Nrg180 regulates dendrite growth, while epidermal Nrg167 is likely involved in cell-cell adhesion. Here, we showed that, in addition to cell-cell junctional expression, epidermal Nrg167 also localizes to linear segmental structures aligned parallel to da dendrites. This structure, named dendritic foundation, play roles in stabilizing dendrites during growth, and in preventing unwanted dendrite-dendrite interaction. Epidermal Nrg167 supports dendrite formation as overexpression induced ectopic dendrites, while depletion reduced dendritic branches. Interestingly, epidermal Nrg167 and neuronal Nrg180 showed mutual stabilization by each other, suggesting a heterophillic interaction between neuronal Nrg180 and epidermal Nrg167. We further show that epidermal Nrg167 induces dendrite enwrap inside epidermal cells and prevents heteroneuronal dendrite bundling, indicating that epidermal Nrg167 accurately positions dendrites in the 3D space. Finally, we found that dendrite bundling involves homophillic interaction between dendritic Nrg180, and is prevented by endocytosis of Nrg180 in dendrites. We are investigating the molecular and cellular mechanisms responsible for scar free wound healing and tissue regeneration in frog embryos and tadpoles. We have shown that tadpole tail amputation induces a sustained production of reactive oxygen species (ROS), which is necessary for tail regeneration. When ROS production following tail amputation is inhibited, both cell proliferation and growth factor signaling fail to occur normally. Intriguingly, we have found that fertilization also induces a dramatic increase in ROS production, which is also sustained throughout early embryogenesis. Indeed, if we inhibit or attenuate ROS production following fertilization, cell cycle progression and growth factor signaling are also inhibited or attenuated, respectively. Thus, we find many remarkable parallels in the induction, maintenance and roles for ROS during tissue regeneration and those following fertilization and during embryogenesis. Indeed, both injury and fertilization seem to set in motion a similar series of events, and as such, we have begun to think of fertilization as an injury, which induces development, in much the same way that injury induces a regenerative response in post-embryonic stages. Thus, we postulate that a successful regenerative response is dependent on a return to an embryonic-like state of cellular oxidation, which facilitates cell cycle progression and growth factor signaling. The correct wiring of neural circuits during development is critical to brain function. An important contributor to this process is the cadherin/ catenin cell adhesion complex, consisting of N-cadherin, β-catenin and αN-catenin, and present at high levels both pre-and post-synaptically since early development. Previous work from a number of laboratories, including ours, showed that members of this complex played important roles in regulating dendrite and axon development, as well as synapse formation and plasticity. Here, focusing on the in vivo function of this complex, we showed that cadherin/catenin complexes promote excitatory synaptic transmission in layer 2/3 pyramidal neurons of the mouse somatosensory cortex during early neural circuit formation. This process is achieved through increased stabilization/maintenance of dendritic spines and is dependent on presynaptic interaction between β-catenin and the synaptic vesicle associated protein p140Cap. At the later stage of neural circuit refinement, when total synapse density in the brain is significantly reduced to optimize information transfer, the cadherin/ catenin complex mediates coordinated spine maturation and spine pruning. This process is highly regulated by neural activity, with the spine receiving more activity gaining cadherin/catenin complexes and becoming more mature, and neighboring spines receiving less activity losing their cell adhesion complexes and sometimes completely eliminated. Together, our work demonstrate critical roles of the cadherin/catenin complexes during multiple stages of neural circuit wiring. The majority of stem cells disappear during development and only small populations remain in the adult animal. Stem cell number has therefore to be tightly regulated during development, but the molecular mechanisms causing stem cells to exit proliferation at a specific time are unclear. To address the mechanism triggering stem cell exit during development we used Drosophila neural stem cells, the neuroblasts. Neuroblasts proliferate during development but all exit cell cycle and disappear before adulthood.
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We discovered that Drosophila's neuroblasts have an intrinsic unlimited proliferation capability, and that developmental signals are actively required to stop their proliferation. We found that changes in energy metabolism induced by the steroid hormone Ecdysone together with transcription regulator Mediator initiate an irreversible cascade of events leading to neuroblast differentiation. An increase in the levels of oxidative phosphorylation in neuroblasts leads to an uncoupling between cell cycle from cell growth. This results in a progressive reduction in neuroblast cell size and ultimately in their terminal differentiation. 
